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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem 
that a large energy absorptive characteristic can not be 
obtained because of a larger initial peak load and an 
large difference of average load. 

SOLUTION: The collision energy absorption member has 
rigidity as much as 20% or lower of a hollow sectional 
columnar member used for a purpose absorbing collision 
energy, and a material having the average load of 
crushing as much as 50% or larger of the columnar 
member is charged in the columnar member, or in a l| 
member in which a material having a smaller rigidity than 
the columnar member is charged, a reinforcing rib or 
weld bead is fitted to a position corresponding to a node 
of the buckling mode of the columnar member under the 
axial compression action. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A collision energy-absorbing member which comes to fill [ the interior of this pillar-shaped 
member ] up matter which has 20% or less of axial rigidity of a pillar-shaped member of a hollow cross 
section used in order to absorb collision energy, and has an average load at the time of 50% or more of 
crushing of this pillar-shaped member. 

[Claim 2] A collision energy-absorbing member which comes to attach a reinforcing rib in a location 
which hits a knot of buckling mode of this pillar-shaped member under an axial compressive- force 
operation in a member filled up with rigid small matter from this pillar-shaped member inside a pillar- 
shaped member of a hollow cross section. 

[Claim 3] A collision energy-absorbing member which comes to attach the weld bead peak in a location 
which hits a knot of buckling mode of this pillar-shaped member under an axial compressive-force 
operation in a member filled up with rigid small matter from this pillar-shaped member inside a pillar- 
shaped member of a hollow cross section. 

[Claim 4] A collision energy-absorbing member to which a part or all of a longitudinal direction is made 
to come for a cross-section configuration of a pillar-shaped member to change in the shape of a wave in 
a member which filled up the interior of a pillar-shaped member of a hollow cross section with rigid 
small matter from this pillar-shaped member. 

[Claim 5] Collision energy-absorbing structure which comes to install successively a energy-absorbing 
member given [ the cross direction of vehicle edges, such as a rail car, ] in claim 1 - 4 any 1 terms to 
parallel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the member thru/or structure 
which absorbs the collision energy at the time of the collision in transport-airplane machines, such as a 
rail car. 
[0002] 

[Description of the Prior Art] The energy-absorbing member which the shape of bellows is made to 
carry out plastic deformation of the pillar-shaped member of a hollow cross section to shaft orientations, 
and absorbs collision energy conventionally is known. 

[0003] For example, in the body frame structure of an automobile given in JP,58-1 16267, A, according 
to the core box cross-section structure which combined with shaft orientations the channel member 
which prepared the notching section, and the channel member without the notching section, make a 
longitudinal direction produce bellows deformation according to impulse force, it is made to be 
generated one by one by the part corresponding to the notching section from which metaboly differs, 
and energy-absorbing curvilinear drawing like drawing 8 (b) is obtained, and let absorptance of collision 
energy be high noodles. 

[0004] In the core box cross-section pillar 01 as shows this conventional technology to drawing 8 (a), 
the peak load PI of the beginning of the flash when the buckling occurred is thought which makes it a 
member configuration which produces some the PI 1 KU loads P2 and P3 and ... also in others, and 
makes energy absorbing capacity high noodles until now [ high ], as shown in drawing 8 (b). In addition, 
drawin g 8 (a) is what showed typically transition of the deformation field (a slash shows) in the core box 
cross-section pillar 01, and drawin g 8 (b) is related drawing of a crushing load (axis of ordinate) and a 
variation rate (horizontal axis) corresponding to this. 
[0005] 

[Problem(s) to be Solved by the Invention] Ideal collision energy-absorbing structure is the structure 
where the amount of energy-absorbing is large, without producing big acceleration at the time of a 
collision, securing required static reinforcement. In the load at the time of crushing of energy-absorbing 
structure, and the relation of a variation rate, the maximum of the acceleration which will be produced at 
the time of a collision if a peak load, especially an initial peak load are large becomes large, and if an 
average crushing load is large, the amount of energy-absorbing will become large. Therefore, an initial 
peak load is the energy-absorbing structure in which the structure where an average crushing load is 
large was excellent small. 

[0006] Moreover, with the energy-absorbing structure using the pillar-shaped member of a hollow cross 
section, the amount of energy-absorbing with big making a longitudinal direction produce bellows 
deformation regularly will be obtained. 

[0007] However, in the above-mentioned conventional energy-absorbing member, if it is going to obtain 
the sufficiently big amount of energy-absorbing since the difference of an initial peak load and an 
average load is large as shown in drawin g 8 (b), an initial peak load will become high beyond the need. 
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[0008] Moreover, in the above-mentioned conventional energy-absorbing member, in order to make a 
longitudinal direction cause bellows deformation regularly, notching is prepared in the member. 
However, by this method, in order to reduce the reinforcement of member original, a member may 
deform plastically also to a slight collision. 

[0009] Although the structural member for impact absorptions which consists of composite material of 
the metal load member and energy absorption member which were filled up with firing urethane resin is 
proposed in JP,2000- 142461, A, since there is no thought which raises an average crushing load in this, 
energy-absorbing ability is small 

[0010] Then, in the member which absorbs collision energy, the object of the invention in this 
application raises the average crushing load at the time of a collision, without reducing static 
reinforcement, and is further to offer the energy-absorbing member thru/or structure which is made to 
cause bellows deformation regularly to a longitudinal direction, and heightens collision energy 
absorbing capacity. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the invention 
in this application is a energy-absorbing member which comes to fill [ the interior of this pillar-shaped 
member ] up matter which has 20% or less of axial rigidity of a pillar-shaped member of a hollow cross 
section used in order to absorb collision energy, and has an average load at the time of 50% or more of 
crushing of this pillar-shaped member. 

[0012] Thereby, it is the load of this collision energy-absorbing member. - Relation of a variation rate 
serves as an outstanding energy-absorbing member with a small difference of maximum load and an 
average load at the time of crushing. 

[0013] That is, in a pillar-shaped member filled up with matter (henceforth a "packing material") which 
has 20% or less of axial rigidity of a pillar-shaped member as mentioned above, and has an average load 
at the time of 50% or more of crushing of this pillar-shaped member, since a packing material remains in 
an elastic region when a pillar-shaped member becomes an initial peak load, an initial peak load does 
not increase greatly as compared with a case of a pillar-shaped member simple substance. On the other 
hand, after crushing deformation of a pillar-shaped member has progressed, in order that a packing 
material may also receive big deformation, a load will be supported to the breaking reinforcement and it 
will contribute to improvement in crushing reinforcement. That is, in a pillar-shaped member simple 
substance, although an initial peak load is large as compared with an average crushing load, since a 
packing material has an average load at the time of 50% or more of crushing of a pillar-shaped member, 
a difference of an initial peak load and an average crushing load becomes small, and it will have an 
outstanding energy absorption property. 

[0014] Moreover, the interior of a pillar- shaped member of a hollow cross section is filled up with rigid 
small matter from a pillar-shaped member, and a reinforcing rib or the weld bead peak is attached in a 
location equivalent to a knot of buckling mode of a pillar-shaped member of a hollow cross section 
under an axial compressive-force operation at a suitable gap for shaft orientations. Thereby, crushing 
mode of a pillar-shaped member is restrained and it becomes possible to make a longitudinal direction 
cause bellows deformation regularly. 

[0015] Moreover, by filling up the interior of a pillar-shaped member of a hollow cross section with 
rigid small matter from a pillar-shaped member, crushing mode of a pillar-shaped member is restrained 
in a cross-section configuration of a pillar-shaped member by changing a part or all of a longitudinal 
direction in the shape of a wave, and it becomes possible to make a longitudinal direction cause bellows 
deformation regularly. 

[0016] Moreover, if the above-mentioned energy-absorbing members are installed successively to 
parallel crosswise [ of vehicle edges, such as a rail car, ], energy-absorbing structure which was 
excellent in a energy-absorbing property at the time of a collision will be acquired. 
[0017] 

[Embodiment of the Invention] The concept of the collision energy-absorbing member of business, such 
as a rail car of the invention in this application, is in making an average load increase, pressing down the 
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increment in the initial peak load at the time of crushing, as mentioned above, and making a longitudinal 
direction cause bellows deformation regularly. Hereafter, the operation gestalt for it is explained, 
referring to a drawing. 

[0018] [First operation gestalt] drawing 1 (a) and (b) are the front view and the cross sections of one 
gestalt of the invention in this application, and what was shown in this drawing is the energy-absorbing 
member 1 1 filled up with the matter (packing material) 2 which has 20% or less of axial rigidity of the 
pipe member 1 inside the pipe member 1 which is a pillar-shaped member of a hollow cross section, and 
has an average load at the time of 50% or more of crushing of this pipe member inside. [ of the energy- 
absorbing member 1 1 ] 

[0019] For example, a pipe member is used as a tube, a cross-section size is manufactured with the mild 
steel of Young's modulus 206000MPa by the outer diameter of 165mm, and 5.5mm of board thickness, 
and this energy-absorbing member 1 1 can be realized by filling up with the urethane foam of Young's 
modulus about 400 MPa(s), and compressive strength 4.0MPa. 

[0020] In the maximum load of the 20% or less, then this collision energy-absorbing member of axial 
rigidity of a pipe member, as a property of the above-mentioned packing material (for example, urethane 
foam), the increment in maximum load becomes 20% or less about that axial rigidity as compared with 
the maximum load of the energy-absorbing member of only a pipe member. A load assignment until, as 
for this, a pipe member reaches maximum load is because it is proportional to both axial rigidity. 
[0021] Moreover, the average load at the time of crushing of the 50% or more, then this collision 
energy-absorbing member of the average load at the time of crushing of a pipe member becomes 1.5 or 
more times about the crushing reinforcement of a packing material. Temporarily, the difference of the 
maximum reinforcement of a pipe member and the average reinforcement at the time of crushing, then 
the difference of the maximum load of this energy-absorbing member and the average load at the time of 
crushing are lost in the crushing reinforcement of a packing material. Thus, if the crushing load of a 
packing material is made into 50% or more of the crushing load of a pipe member, an effect is in the 
increment in the average load at the time of crushing of this energy-absorbing member. 
[0022] Drawin g 5 can also explain this. In the energy-absorbing member 1 1 shown in drawing 1 , a load 
(axis of ordinate) when a compressive load acts on shaft orientations, and the relation of a variation rate 
(horizontal axis) become like drawin g 5 . Drawin g 5 is the result of being obtained by the static crushing 
trial of a hard urethane foam restoration steel pipe. The load of a pipe member simple substance and a 
filler simple substance and the relation of a variation rate serve as an alternate long and short dash line in 
drawing, and a dotted line, respectively, and become like a continuous line in the energy-absorbing 
member of this invention. That is, it becomes the load of eye the high one from the dotted line which is 
the sum total of the pipe member of a hollow cross section, and a filler for a while according to a 
synthetic effect. Therefore, in this energy-absorbing member 1 1, as compared with the load of a pipe 
member simple substance, and the relation of a variation rate, the increment in an initial peak load is 
small, and the increment in an average compressive load becomes large. 

[0023] Thus, if the axial rigidity of a packing material and crushing reinforcement are appropriately 
chosen in relation with a pipe member, the difference of maximum load and the average reaction force at 
the time of crushing is able to consider as small structure. 

[0024] What was shown in [second operation gestalt] drawin g 2 is the energy-absorbing member 1 1 
which attached the reinforcing rib 3 in the location (periphery enclosure of the pillar-shaped member 1 
which hits a knot) equivalent to the knot of the buckling mode of the pillar-shaped member 1 of the 
hollow cross section under an axial compressive-force operation in the pillar-shaped member 1 of the 
hollow cross section which filled up the interior with foam 2. Drawing 2 (a) is the front view, and (b) is 
a cross section. If axial compressive force is applied to the pillar-shaped member 1, since the location 
which should serve as a knot at the time of buckling is reinforced with the reinforcing rib, the location of 
a reinforcing rib 3 surely serves as a knot, for example, in the case of a circular cross section, it collapses 
in the form (bellows deformation) where between ****** reinforcing ribs bulges radially like drawin g 
6 . 

[0025] Thereby, the crushing mode of a pillar-shaped member is restrained and it becomes possible like 
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drawing 6 to make a longitudinal direction cause bellows deformation regularly. A desired energy- 
absorbing property will be demonstrated as the result. 

[0026] What was shown in [third operation gestalt] drawin g 3 is the energy-absorbing member 1 1 which 
attached the weld bead 4 in the location (periphery enclosure of the pillar-shaped member 1 which hits a 
knot) equivalent to the knot of the buckling mode of the pillar-shaped member 1 of the hollow cross 
section under an axial compressive-force operation in the pillar-shaped member 1 of the hollow cross 
section which filled up the interior with foam 2. Drawin g 3 (a) is the front view, and (b) is a cross 
section. Since the location which should serve as a knot by the weld bead 4 like the above-mentioned 
second operation gestalt is reinforced also in this case, the location of a weld bead 4 surely serves as a 
knot at the time of buckling, for example, in the case of a circular cross section, it collapses in the form 
(bellows deformation) where between the ****** weld beads 4 bulges radially like drawin g 6 . 
[0027] Thereby, the crushing mode of a pillar-shaped member is restrained and it becomes possible like 
drawin g 6 to make a longitudinal direction cause bellows deformation regularly. A desired energy- 
absorbing property will be demonstrated as the result. 

[0028] What was shown in [fourth operation gestalt] drawin g 4 is the energy-absorbing member 1 1 to 
which a part or all of a longitudinal direction of the pillar-shaped member 1 was changed in the shape of 
a wave in the pillar-shaped member 1 of the hollow cross section which filled up the interior with foam 
2. Since the wave-like trough 5 serves as a knot and Yamabe 6 bulges when axial load is made to act and 
the pillar-shaped member 1 is made to buckle by this, like the above, the crushing mode of the pillar- 
shaped member 1 is restrained, and it becomes possible to make a longitudinal direction cause bellows 
deformation regularly. 

[0029] Drawin g 7 is the example which constituted energy-absorbing structure at the vehicle edge of a 
rail car using this using the energy-absorbing member 1 1 of one of the above. This energy-absorbing 
member 1 is constructed among the dashboards 7 and 8 formed before and behind the vehicle edge. That 
is, two or more energy-absorbing members 1 are installed successively to parallel crosswise [ of the 
body ]. The energy-absorbing member 1 makes the longitudinal direction of all correspond with the 
cross direction of the body, and is arranged so that it may be in agreement with the direction of the 
impulse force at the time of a collision. Thereby, the structure which was excellent in the energy- 
absorbing engine performance at the time of a collision is acquired. In addition, behind a hind 
dashboard, a bolster 10 is arranged at a center sill 9 and a pan at this back, and the structure of a vehicle 
edge is formed. 
[0030] 

[Effect of the Invention] As a result of being able to make an average crushing load increase according 
to the above-mentioned invention in this application, pressing down the increment in the initial peak 
load at the time of crushing, the collision energy-absorbing member which the difference of an initial 
peak load and an average crushing load becomes small, and has the outstanding energy absorption 
property can be obtained. 

[0031] Moreover, the crushing mode of a pillar-shaped member is restrained by reinforcing the location 
equivalent to the knot of the buckling mode of a pillar-shaped member etc., and as a result of it 
becoming possible to make a longitudinal direction's cause bellows deformation regularly, the collision 
energy-absorbing member which demonstrates a desired energy-absorbing property can be obtained. 

[Translation done.] 
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[Translation done.] 
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